Older adults are more susceptible to coronavirus disease 2019 (COVID-19) health complications and are likely to remain in stricter self-isolation than other age groups ([@bib14]). Therefore, COVID-19 related anxiety and the effects of isolation and ensuing loneliness may be especially severe for them ([@bib16]). Nevertheless, older adults considerably vary in functioning and coping resources and some manifested impressive mental strengths during the initial phases of the pandemic ([@bib15]). Therefore, a critical goal is to map risk assessment: who is more psychologically vulnerable and who is relatively resilient vis-à-vis the COVID-19 pandemic.

One potentially in-risk group may be that of older adults suffering from long-term effects of traumatic events. Relatedly, the psychological consequences of massive traumatic events such as World War II (WWII) may persist for decades ([@bib13]). Most relevant in this context are Holocaust survivors, who constitute more than one third of Israelis 75+ years of age ([@bib6]). Many of them not only cope with posttraumatic stress disorder (PTSD) symptoms and other impairments ([@bib2]), they may also suffer the resurface of Holocaust memories due to COVID-19 threats.

According to memory-based theories of PTSD ([@bib4]), present circumstances akin to past traumatic conditions can trigger involuntary retrieval and reliving of intense trauma-related memories and images. Similarly, the current pandemic is reminiscent of various adverse conditions that have existed during the Holocaust, among them the prolonged isolation, the separation from family members due to COVID-19 health policy, but mostly the omnipresent risk of an infectious disease ([@bib6]).

We, therefore, hypothesized that survivors, especially those who contracted infectious diseases during the Holocaust, would report higher levels of PTSD symptoms, COVID-19 worries, and loneliness relative to comparisons.

1. Method {#sec1}
=========

The sample included 127 older adult Jewish Israelis born before 1945 divided into three groups: 26 survivors who reported having contracted infectious diseases (e.g., tuberculosis, dysentery, etc.) during the Holocaust, 70 survivors who reported not having contracted such diseases, and 31 Jews of European descent who did not live in Nazi or pro-Nazi dominated countries. Data was collected across Israel between April 23 and June 17, 2020. Eligible participants were located through contact lists provided by organizations related to older adults and survivors, and were interviewed face-to-face, by phone, or were requested to complete web-based questionnaire when possible, all on a voluntary basis. Participants provided verbal informed consent to procedures approved by the ethics committee in Bar-Ilan University.

Participants reported background characteristics and exposure to the Holocaust and to other traumatic events. They noted whether they had chronic medical conditions suspected to increase the risk of death due to COVID-19 complications (i.e., cardiovascular disease, hypertension, diabetes, chronic respiratory disease, and cancer), and noted exposure to six COVID-19 pandemic-related events ([@bib15]). Respondents further completed the 6-item ICD-11 PTSD questionnaire ([@bib5]). Using a 5-point scale (0 = *not at all* to 4 = *extremely*), survivors completed the severity of symptoms during the last few weeks while referring to the Holocaust while comparisons referred to the most traumatic event they have experienced (α = 0.73). Respondents also completed five items regarding COVID-19 worries ([@bib3]), and the three items from the UCLA Loneliness Scale ([@bib10]), using a 5-point scale in both scales (0 = *not at all* to 4 = *almost always*) (α = 0.86 and 0.91 for COVID-19 worries and loneliness, respectively).

Relative to the comparison group, Holocaust survivor groups had a lower percentage of women, a lower percentage of those who completed secondary education, and reported having more medical conditions. The groups did not differ in other background characteristics or exposure to COVID-19 events.

2. Results {#sec2}
==========

Survivors with Holocaust-related diseases reported higher PTSD symptoms and loneliness than comparisons. Survivors without Holocaust-related diseases did not significantly differ from the other groups. Moreover, survivors with Holocaust-related diseases reported higher COVID-19 worries than both survivors without Holocaust-related diseases and comparisons. Controlling for gender and medical conditions, group differences remained significant (for more details see [Table 1](#tbl1){ref-type="table"} ).Table 1Analyses comparing groups on the study variables.Table 1VariableSurvivors with Holocaust-related diseases M (SD)/%Survivors without Holocaust-related diseases M (SD)/%Comparisons M (SD)/%Without covariatesControlling for gender and chronic medical conditions^6^F/χ^2^pη^2^/ϕFpη^2^Age82.50 (4.23)83.22 (3.87)82.00 (4.35)1.05.351.01------Gender (women)50.052.987.1**12.10.002.30**------Education (completed high-school)73.167.193.5**8.00.018.25**------Marital status (married or with partner)53.851.461.30.84.655.08------Financial status^1^3.56 (0.76)3.90 (0.66)3.74 (0.68)2.35.100.03------Religiousness (secular)61.565.767.73.76.439.17------No. of children2.76 (1.50)2.79 (1.12)2.68 (1.13)0.10.906.00------Place of living (community dwelling)80.878.696.75.10.078.20------Self exposure to COVID-19^2^0.57 (0.75)0.56 (0.77)0.22 (0.56)2.61.078.04------Others\' exposure to COVID-19^3^0.69 (0.78)0.58 (0.62)0.35 (0.55)2.15.120.03------Chronic medical conditions^4^2.03 (1.34)^a^1.55 (1.13)^a^0.96 (0.85)^b^**6.44.002.09**------PTSD symptoms^5^1.96 (1.75)^a^1.23 (1.48)^a,b^0.53 (0.81)^b^**6.37.002.094.03.02.07**COVID-19 worries1.57 (1.23)^a^0.97 (0.81)^b^0.76 (0.54)^b^**6.61.002.095.40.006.08**Loneliness1.98 (1.46)^a^1.41 (1.09)^a,b^0.98 (1.08)^b^**5.08.008.074.51.01.07**[^1]

3. Discussion {#sec3}
=============

In light of the lasting effects of WWII ([@bib9]), and specifically of the Holocaust ([@bib2]), the current study examined survivors\' psychological reactions during the COVID-19 crisis. Corroborating our hypotheses, we found heightened PTSD symptoms, COVID-19 worries, and loneliness among Holocaust survivors who reported to have contracted infectious diseases during the Holocaust. These findings add to prior evidence on the higher sensitivity of older adult survivors to post-Holocaust adversities, especially such that echoed the primary trauma ([@bib1]; [@bib11]; [@bib12]). It is possible that COVID-19 experiences reactivated traumatic memories especially among survivors who contracted an illness like tuberculosis or dysentery during the Holocaust, thus rendering exacerbated PTSD symptoms, worries, and loneliness. Survivors\' greater psychological sensitivity to COVID-19 possibly reflects their increased fear of being sick, losing control and independence, and of course, their fear of death -- all of which are linked to similar fears experienced during the war. Such amplified reactions are further supported by long-term neurobiological and epigenetic signatures, including lower cortisol levels and methylation resulting in endocrine dysregulation found among some survivors ([@bib17]). Interactions with offspring and other family members may further fuel older survivors\' reactions, as descendants may too suffer from low stress tolerance due to intergenerational transmission ([@bib7]).

Study limitations include a convenience sample, symptoms based on self-report rather on psychiatric evaluation, and cross-sectional design. Despite limitations, to the best of our knowledge, this is the first study assessing Holocaust survivors\' psychological reactions during the COVID-19 pandemic. Our preliminary findings can inform mental health professionals and policy makers in their efforts to minimize psychological damage among older adults. Tailored interventions aiming to mitigate distress and loneliness should be developed for Holocaust survivors, especially for those whose focal trauma is reactivated in the context of the current pandemic. Future studies should assess whether the current findings generalize to other populations of older adults suffering from the long-term effects of WWII.
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[^1]: Note. n is 26, 70, and 31 for survivors with Holocaust-related diseases, survivors without Holocaust-related diseases, and comparisons, respectively. The sample size had a statistical power of 0.94 for detecting medium effect size (calculated by G\*Power 3.1.9.2, [@bib8]). Means that do not share letters significantly differ from each other in a post-hoc Bonferroni test. Means, SD, and post-hoc Bonferroni test results refer to analyses without covariates. Post-hoc Bonferroni test results remained the same in the analyses with covariates. ^1^Rating ranged from 1 (not good at all) to 5 (very good). ^2^The sum of exposure to the following experiences: currently in isolation, was in isolation, and contracted the coronavirus. ^3^The sum of exposure to the following experiences: know people close to me, who have been in isolation, know people who have contracted the coronavirus, and know people who died of the coronavirus. ^4^The sum of medical conditions reported from a list: cardiovascular disease, hypertension, diabetes, chronic respiratory disease, and cancer. ^5^Score was computed as sum of symptoms rated as at least moderately severe (≥2 on a 5-point scale). ^6^Although education level also significantly differed across the study groups we did not control for it in the analyses of covariance, as we considered this difference to be a direct effect of the Holocaust. Nevertheless, in additional analyses group differences in PTSD symptoms, COVID-19 worries and loneliness remained significant even after adding education to the covariates (details can be received upon request from the authors). Bold numbers refer to significant findings.
